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ABSTRACT 
This report is presents about the designing and fabrication of a folding chair. Based on the title 
that given of this project, the student has to create their own design of a folding chair and 
fabricate the product by individual. The main objective of this project is to design and fabricate a 
light weight folding chair that able to be used in various types of activities in daily life. There are 
a several scopes of this project those consist of fabricate an ergonomic folding chair, designing a 
folding chair that able to used for indoor and outdoor activities, make a few analysis on the 
product material, and carry out a survey after fabrication. The software that used for designing 
the concept of folding chair is AutoCAD. This software is able to provide the product thawing in 
two dimensional and three dimensional views. The concept that selected as final design and will 
develop for fabrication process is arm table folding chair. This concept is suitable to use for 
various types of activities such as seminar, campaign and relaxing. The materials that use for 
fabricate the folding chair is structural steel that come from ASTM-A36 type. This material is 
selected because it is hard, more strength and durable. The machining processes that used in this 
project are such as cutting, welding, drilling and grinding. Besides, there are several analyses 
design that built in this project. Those analyses are bending moment and stress analysis. Both 
analyses are purposes to determine the value of bending moment and stress towards the material 
when applied minimum and maximum load on the back rest and seat part of the folding chair. 
The minimum load that applied for this analysis is 80 kg and maximum load is 200 kg. . Besides, 
these analyses also used to measure the strength of material whether the material that used can 
withstand with the loads give. As the result of analyses, the materials that are structural steel 
ASTM-A36 can withstand with the loads given and safe to use for fabrication process. In 
addition, this project had carried out a survey in university area. That survey had carried out 
through by questionnaire form and its purpose to gathering the data about the folding that was 
fabricated and also to gathering the suggestions from respondent for improve the design of 
folding chair for future.
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ABSTRAK 
Laporan mi membentangkan tentang mereka bentuk dan menghasilkan sebuah kerusi lipat. 
Berdasarkan tajuk yang diberi daripada projek im, pelajar perlu mencipta reka bentuk sebuah 
kerusi lipat sendiri dan menghasilkannya secara individu. Objektif utama projek mi ada!ah 
mereka bentuk dan menghasilkan sebuah kerusi lipat yang ringan serta boleh digunakan untuk 
pelbagai jenis aktiviti harian. Terdapat beberapa skop untuk projek mi antaranya ialah 
menghasilkan sebuah kerusi lipat yang ergonomik, mereka bentuk sebuah kerusi lipat yang 
mampu digunakan untuk aktiviti luar dan dalam, membuat beberapa analisis terhadap bahan 
kerja, dan menjalankan bancian selepas kerusi siap dihasilkan. Perisian yang digunakan untuk 
mereka bentuk konsep kerusi lipat is AutoCAD. Perisian mi mampu menyediakan lukisan 
produk dalam pandangan dua dimensi dan tiga dimensi. Kerusi lipat bermeja lengan dipilih 
sebagai konsep terakhir dan akan dibangunkan untuk proses pembuatan. Konsep mi sesuai untuk 
digunakan untuk pelbagai aktiviti seperti seminar, kempen, dan berehat. Bahan yang digunakan 
untuk menghasilkan kerusi lipat adalah daripada keluli berstruktur jenis ASTM-A36. Bahan im 
dipilih kerana ianya keras, lebih kuat dan tahan lama. Proses pemesinan yang digunakan dalam 
projek im adalah pemotongan, pengimpalan, penggerudian, dan pengisaran. Selain itu, terdapat 
beberapa analisis yang dibangunkan dalam projek mi. Analisis tersebut adalah analisis momen 
lengkungan dan analisis tekanan. Kedua-dua analisis mi bertujuan untuk menentukan jumlah 
momen lengkungan dan tekanan terhadap bahan kerja apabila dikenakan beban yang minimum 
dan maksimum ke atas penyandar belakang dan tempat duduk kerusi lipat. Beban yang minimum 
Yang dikenakan untuk analisis mi ialah 80 kg dan maksimumnya adalah 200 kg. Selain itu, 
analisis mi juga digunakan untuk mengukur kekuatan bahan kerja sama ada bahan yang 
digunakan boleh bertahan dengan beban-beban yang diberikan. Sebagai keputusan daripada 
analisis, bahan iaitu keluli berstruktur jenis ASTM-A36 mampu bertahan dengan beban-beban 
Yang diberikan dan selamat digunakan untuk proses pembuatan. Tambahan lagi, project mi telah 
menjalankan satu bancian di kawasan universiti. Bancian tersebut dijalankan melalui borang soal 
selidik dan ianya bertujuan untuk mengumpulkan makiumat berkaitan dengan kerusi lipat yang 
slap dihasjlkan dan juga mengumpulkari pendapat-pendapat daripada responden untuk 
membangunkan reka bentuk kerusi lipat di masa hadapan.
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CHAPTER 1 
INTRODUCTION 
1.1 INTRODUCTION 
Final Year Project (FYP) is a major subject for semester 1 session 2009/2010 and 
must be taken by all final year students before going for industrial training next 
semester. This subject has four credit hours and it should be pass for undergo industrial 
training. This subject is worked as individual project. The purpose of FYP is to trains the 
student to practice their technical and designing skills. By this project, the student able 
to improve their skills such as in making drawing, operate the machining, and fabricate 
the product. 
For this project, the title for my final year project is design and fabrication of 
folding chair. Based on the title given, this final year project should design and fabricate 
a folding chair which able to be used for any activities includes seminars, campaigns, 
nd studying. To designing a folding chair, this project should prepare a drawing to 
make a reference during the fabrication.
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The drawing is made by using software of AutoCAD. Then to fabricate the 
folding chair, the machining operation that involves are cuffing, welding, drilling and 
grinding. There are analysis had built in designing the folding chair. The analysis is to 
know the capability of material that used for the folding chair in fabrication. In addition, 
the survey also carried out for asking the suggestion and comment of respondent toward 
the folding chair after fabricated. 
Generally, all of the processes in designing and fabricate a folding chair must 
refer to flow chart and Gantt chart of the project. The flow chart makes all of the 
processes working smoothly by its flow. The planning tasks or processes in designing 
and fabrication will arranged by Gantt chart. 
1.2 PROBLEM STATEMENT 
The existing various types of folding chairs today were limited of its usage. 
Mostly folding chair today used for certain activities only. In addition, the existing 
folding chair also lack of multi-purpose and infrequent used for the various types of 
activities such as seminars, grouping discussion, studying, and campaigns.
1.3 OBJECTIVE OF THE PROJECT 
Each project that planning to carry out should has an objective. Objective is a 
goal, mission, or purpose that what the project want to achieve within the expected time 
frame and with the available resources. In general, an objective is broader in scope than 
a goal, and may comprise of several different goals. Objectives are the most 
basic planning tools underlying all planning and strategic activities. They serve as the 
basis for policy and performance appraisals, and act as glue that binds the 
entire organization together. For this project, the objective that wants to achieve is to 
design and fabricate a light weight folding chair that able to be used in various types of 
activities in daily life. This objective will be achieved at the end of the fabrication 
process. 
1.4 SCOPE OF THE PROJECT 
Scopes defines as the size of the project. Besides, anything that will measures, 
observe, and finding in the project also known as scope. Scope is related to the project 
objective. Often scope is limited by schedule and budget constraints. Something in scope 
will be included in the current release or stage. Something deferred will be delivered in a 
later release. Something out of scope will not be including in the project. It is important 
to explicitly identify items out of scope to reduce misunderstandings which can generate 
conflict towards the project objectives. The following show the several scopes for this 
project:-
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I. Focuses study to designing folding chair that able used for indoor and 
outdoor activities. 
ii. Focuses on designing a multi purpose folding chair. 
iii. Designing a folding chair that able to fold in smaller size. 
iv. Designing and fabrication the folding chair that can be seat by one person 
only. 
V. Designing and fabrication the folding chair that having arm table. 
vi. Designing and fabrication an ergonomic folding chair. 
vii. Designing the concept by using AutoCAD software. 
viii. Fabrication the product by using certain machining operation such as cutting, 
drilling, welding and grinding. 
ix. Focuses study to analysis on the major parts such as seat and back rest of 
folding chair. 
X. Analyze the folding chair condition after given load minimum load and 
maximum load on the seat plane. 
xi. Making surveying for collecting respondent's data towards the folding chair 
after fabricated.
1.5 FLOW CHART OF THE PROJECT 
The below flow chart on Figure 1.1 is explain about the overall process flow in 
designing and fabrication of a folding chair. From that figure, the project starts with 
identifying the objective of the project and literature study. The literature study is a 
reference and will covers for all the tasks of the project. From identifying the objective, 
the project will continued with identifying the scopes of the project for ensure the 
objective of the project is achieved at the end of the project. Next step is identifying the 
problem statement that related with the project objective. 
After that, the sketching and drawing of the concepts design of folding chair will 
be created. There are more than one of concept design and the best of them would be 
selected as final concept design for fabrication process. Then the analysis of design will 
build on the material to select the suitable materials that will be used for fabrication 
process. After analysis, the material can be prepared and will be measured before start 
fabrication process. 
In fabrication process, all of the materials were combined until become a shape 
of folding chair. The machining operations that involve during fabrication process is 
cutting, welding, drilling and grinding. Then the chair will be tested to testing its 
stability and test whether it able to fold or not. If there have problem and defective, it 
should be modified If it can fold and stable, it will continue with the spraying process. 
The chair should be sprayed to avoid it from rusting. The next process is survey. Survey 
is the way to obtain the information, response, and suggestions from the respondents. 
For this project, this survey had carried out through the questionnaire form. The 
questionnaire form having a lot of questions that related to the folding chair. Finally, all 
of the results of the project will be discussed at the end of the project.
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Figure 1.1: Flow chart of the project
CHAPTER 2 
LITERATURE REVIEW 
2.1 INTRODUCTION 
This chapter will explain about the main background, histories and types of 
folding chair that already existed in this world. Since there are various shapes of folding 
chair, so they are different way or reason to use. For an example, a beach folding chair is 
normally used when having some picnic at the beach and resting at the seashore. While 
an x-lawn folding chair is usually used when having fishing at some place like lakes, 
rivers or islands. From both types of folding chair, we can say that although them are 
called folding chair, but the way of using them are different. Besides, this chapter also 
will discusses about the ergonomic concept especially in working posture, which can be 
understand through ergonomic studies. In addition, there is also information about 
human-body study related to engineering design or human factor design consideration. 
Furthermore, in this chapter also will study about the materials properties and machining 
operations that used during the fabrication of folding chair such as drilling, grinding and 
welding.
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2.2 BACKGROUND AND HISTORY OF FOLDING CHAIR 
Folding chairs are chairs which are collapsible or simply put foldable. This 
unique characteristic makes them be stored or be stacked away with great ease and 
convenience (Station, F. C. 2009). There are several designs and colors of this type of 
chair but whatever the design or mechanism used, the ultimate goal of the design is to 
make these chairs foldable or collapsible in one or two strokes at the most. With regards 
to their size and weight, they are usually sized no bigger nor heavier than the average 
chair.
In quite many instances, they are the primary preference by many households 
and businesses due to their countless advantages over standard fixed chairs. They are 
mostly ideal for gatherings in homes, camping, picnic, beach outings, conferences, 
seminars, assemblies, group trainings, workshops, and parties just to name a few. 
Storage convenience, lesser space requirements, versatility, and ease of usage are 
normally associated with a folding chair. That is why they are selling like hotcakes ever 
since they came into existence (Station, F. C. 2009). 
Today, there are several types of these chairs with varying designs and material 
composition. But nonetheless, whatever they are made of, they all have the same 
structural feature. One of the most popular is plastic folding chairs. They are mainly 
constructed out of polypropylene plastic resins thereby making them durable and 
weather-resistant. Due to their lightweight structure, they can be deployed and put back 
into storage with great ease even in greater numbers. Their ability to withstand the harsh 
elements makes them ideal for outdoor use in any weather condition.
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Wooden folding chairs are also preferred by many perhaps because of the fact 
that they tend to blend well to the ambience of many indoor and outdoor settings. 
However, these chairs, being more susceptible to damage brought by sunlight and water, 
are mostly used indoors. 
Metal folding chairs have proven to be the most durable but they tend to be 
heavier and may cost more. They are mostly made up of lightweight aluminum alloy. 
However though, present breakthroughs in metallurgy have led to the creation of much 
lighter alloys. 
Folding chairs were already being used in Ancient Egypt, Greece and Rome. In 
Roman magistrate, folding chair was used as the seat of the emperor (Designboom, 
2008). The frame was mostly made of wood, and seldom made of metal. The wood was 
inlaid with artistic carvings, gilded, and decorated with ivory. In Northern Europe, 
folding chairs date back to the Bronze Age. 
The folding chair became especially widespread during the Middle Ages. Here it 
was treasured as a liturgical furniture piece. Since the 15th and 16th century the folding 
chair has mostly had arm and head rests. Of course, newer chairs which are often found 
in functions and events are also called folding chairs. In 1947, Fredric Arnold created 
the first aluminum folding chair with fabric strapping for the seat and back 
(Designboom, 2008). By 1957, the Fredric Arnold Company of Brooklyn, New York, 
was manufacturing more than 14,000 chairs per day. Today, the folding chair is mostly 
made of hard plastic or metal or wood. Folding chairs can be divided into different 
categories.
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Many centuries the folding chair was considered one of the most important 
pieces of furniture in the house and a prized status symbol. In ancient civilizations 
folding stools were used not merely for sitting but also for ceremonial use. Among the 
most significant examples of Egyptian furniture is the folding stool, which was 
developed as a portable chair for the commanding officer in the army (Designboom, 
2008). The folding chair was the symbol of the worthy divinity (see throne, the foldable 
seat with a back support). The typology of the folding chair appeared just before the 
renaissance. As the folding chair itself became more common historically, so naturally 
did the folding variety and the technical achievements. 
2.3 TYPES OF FOLDING CHAIR 
Since the folding chair is built since ancient civilizations until today, there are 
various types or shapes of folding chair. In addition, there are two categories which are 
ancient and modern that make them different shapes of folding chair as shown the 
following figures:-
2.3.1 Ancient Folding Chair
tw `^A" 
Figure 2.1 : Greek X-type folding chair 
Source: Designboom, 2008
Figure 2.2 Roman X-type folding chair

Source: Designboom, 2008 
M  J I its 
Figure 2.3: Renaissance folding chair 
Source Designboom, 2008 
V V 
Figure 2.4: Asia folding chair

Source: Designboom, 2008
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